ABSTRACT This paper describes a study conducted in recognition of the increasingly widespread use of computers and the importance of exposure to instructional technologies in all aspects of poultry science curriculum. The study consisted of the distribution and analyses of two cross-sectional surveys to gather detailed information on the use of instructional technology (IT) in poultry science curricula in the US and Canada. One survey was sent to departments to obtain profiles of poultry science degree programs and the availability of IT and general support for its use. A second survey was designed to obtain individual profiles of faculty use of IT and attitudes toward the use of such technologies. Information presented in this paper includes basic demographics, estimates of survey validity, and a cross-section of instructional technologies used in poultry science education.
INTRODUCTION
In recent years, a great deal of money and effort has been invested in the promotion of instructional technology (IT) to facilitate education at all levels, from grade schools to colleges. Many forms of IT are available to assist in the development or delivery of instruction; multimedia, computers, and the Internet are especially popular as subjects of grant proposals. Although numerous sources quote the potential for the use of IT in assisting or improving education (Albright and Graf, 1992; DiSieno, 1995; Ely, 1995; Oblinger and Rush, 1997) , much of the information regarding the actual use of IT is outdated or anecdotal.
More than a decade ago, the Poultry Science Association Teaching Committee (Sammelwitz, 1987) noted the importance of exposure to instructional technologies in all aspects of the poultry science curriculum. After ac-1 To whom correspondence should be addressed: gpesti@uga.edu.
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The survey found that poultry science faculty reported higher levels of use for some instructional technologies than was expected from recent reports in the literature for higher education in general. Traditional technologies were widely used for instruction, but computers and the Internet were almost as popular. Reasons for the high levels of use may be due to an increasing user-friendliness of equipment and software applications, as well as the rapid acceptance over the past 2 yr of computers and Internet technologies among the general public. Involvement with IT projects appears to be changing from passive to active, consistent with faculty reports of high interest levels and active experimentation with technology and software.
knowledgment that computer technology was widely used in the poultry industry and, therefore, should impact the way in which poultry scientists are educated and trained, the committee made two requests. First, they wanted to identify the level at which computer applications existed among colleges and universities training poultry scientists. Second, the committee asked for recommendations based on those findings. Some steps have been taken to determine what technologies are offered in the poultry science curriculum (Waldroup, 1994) , but little information on the use of technology in the development and delivery of instruction has been gathered to answer the concerns of the teaching committee.
The purpose of this study was to describe the current state of diffusion of IT in poultry science curricula in the US and Canada. This study consisted of the distribution and analyses of two cross-sectional surveys. One survey was sent to departments to obtain profiles of poultry science degree programs and the availability of IT and Abbreviation key: CD = compact disc; IT = instructional technology.
general support for its use. The second survey was sent to faculty to obtain individual profiles of IT use and of factors that may influence IT use.
Information presented in this paper includes basic demographics of the sample, estimates of survey validity, and a cross-section of IT used in poultry science education. Factors influencing the use of IT among poultry science faculty are discussed by Hogle et al. (2000) .
MATERIALS AND METHODS

Subjects
Recipients of the surveys were selected from the Poultry Science Resource List (Reynnells and Newman, 1996) . Department surveys were mailed in July 1998 to chairpersons or representatives of 74 departments reported to offer poultry science courses in their curricula. Faculty surveys were also mailed in July 1998 to 263 faculty reported to teach at least one poultry science course. Listings in the Poultry Science Resource List include departments in the US, Puerto Rico, and Canada; thus, the surveys were limited to these regions. Departments and faculty surveyed were from undergraduate 2-and 4-yr colleges, graduate programs, and professional schools such as colleges of veterinary medicine.
Survey Instruments
Department surveys gathered basic demographics about department names and locations, types of poultry science instruction offered, faculty distributions, and student academic levels. Faculty surveys examined IT use and experience with 21 general technology items and 13 computer software items. Complete survey instruments and summary results are available on the World Wide Web (http://www.uga.edu/∼poultry/survey/survey. htm. Accessed March 10, 1999) and in Hogle (1999) .
Technology questions explored faculty experience with a wide range of tools from very basic, such as chalkboards and slide projectors, to complex, such as satellites and cable systems. Similarly, questions about software experience ranged from what is expected to be common, such as word processing programs, to more esoteric programs for authoring of compact discs (CD) or video. The broad range was hoped to elicit some response from all subjects.
The hardware and software lists were compiled from interviews and recent related studies (Adam and Wilson, 1996; Lebediker, 1997) . Items included in the survey also were based on preliminary interviews of administrators and faculty at the University of Georgia, Clemson University, and Auburn University.
Procedure for Data Collection
Printed copies of the surveys were distributed to participants with a cover letter containing instructions and information as required by the Human Subjects Office of the Institutional Review Board at the University of Georgia. Subjects were offered the option of completing an electronic version of the survey by using a form on the World Wide Web.
Survey response data were saved electronically in a database program and were coded by school and order of receipt. Each department response was assigned a number; each faculty response was coded by the school number followed by an incremental identifier. Department and faculty responses being coded facilitated associations between department and faculty responses in the data analysis while concealing identity information.
To avoid transcription errors with a very large set of data fields, all printed copies of the surveys returned were transcribed to the online survey form. Forms submitted online were retrieved through e-mail. Thus, all surveys were eventually retrieved in electronic form as consistent sets of data, each in the body of an e-mail message. Entries were made to the database using a utility scripted in HyperCard.
2 The script reliably transferred data from the text of each e-mail document into the correct fields of a corresponding database record.
Data Analysis and Presentation
Most of the data are presented as percentages and frequencies. When data are reported as percentages, values are rounded to whole numbers. When categories are compared by percentage of responses, percentages are usually calculated so that each category totals 100%. Categories do not add to 100 when more than one answer was possible or when rounding error results in a slightly higher or lower total.
Adequacy of the sample and survey validity were estimated by likelihood ratio chi-square comparisons, calculated in JMP.
3 The chi-square test compared the distribution of the survey sample with estimates of the distribution of the overall population with regard to four variables: level of computer proficiency, academic rank, age, and gender ( Figure 1 ). The results, probability > chisquare, are reported as P-values. A P-value is reported as significant when P < 0.05, indicating that the distributions of the sample and the larger population are not the same. The P-values are reported in the body of associated figures.
Frequencies for academic rank across poultry departments were obtained from department survey data. Distributions of gender and age used to check validity were taken from US census data for agriculture and home economics departments (National Center for Education Statistics, 1996) .
It is common for survey respondents to have a greater interest in the survey topic than nonrespondents (Weisberg et al., 1996) . Accordingly, faculty interested in technology might be over-represented in this survey. To gain insight into this possibility, department heads of five poultry science departments were asked to rate their faculty (53 members) for computer proficiency by using a FIGURE 1. Survey data comparisons to check validity of sample (data were from Table 226 , US Department of Education (USDE), National Center for Education Statistics, 1996) . Dept. = department, Ag = agriculture, Home Ec. = home economics, Asst. = assistant, and Assoc. = associate.
simple score sheet. There were five possible ratings for computer proficiency: none, minimal, casual, proficient, and leader. Twenty-three of the 53 rated faculty responded to our survey. The distribution of proficiency ratings were compared for responding faculty vs. all faculty in the five departments ( Figure 1 ).
Some figures are presented as box plots, which show distributions and means in a visual format. Box plots were calculated and plotted in DeltaGraph. 4 An illustration of how to interpret a box plot is given in Figure 2 .
RESULTS AND DISCUSSION
Survey Validity
The sample data appear to be representative of the overall population with regard to level of computer proficiency, academic rank, age, and gender ( Figure 1 ). When the survey sample data were compared with estimates of these factors for the overall population, none of the comparisons were significantly different.
The distribution of female responses across age groups is interesting to note (Figure 3 ). The proportion of re-4 SPSS, Inc., Chicago, IL 60611.
FIGURE 2. How to interpret a box plot. sponses by gender is similar, over all age groups, to that of faculty in agriculture and home economics (National Center for Education Statistics, 1996) . However, this distribution is not even across age groups. All but one of the female faculty respondents were younger than 50 years of age. animal science departments, and other departments. The category "other" includes departments of food science and agriculture and colleges of veterinary medicine.
Responses
Forms returned from departments and faculty that did not meet the requirements for participation in the survey were considered invalid responses. Twenty-six of the 74 departments surveyed responded that they did not currently offer poultry science courses or programs in their curriculum and did not have any students studying poultry science. Some of these surveys were completed but were considered invalid and were not included in the data set. Some surveys indicated no program and no specific poultry courses but did identify at least one poultry science faculty member or poultry science student. These responses were considered valid and were included in the data set.
Nearly half of the faculty surveyed (127/263) were identified as nonpoultry science instructors. These were considered invalid and were not included in the data set. At least one faculty survey was completed that indicated involvement with poultry science education, even though the corresponding department survey was returned uncompleted with a note that no poultry science education was offered in that department. On the assumption that the faculty member knows what he or she teaches, this response was included in the data set.
Poultry Science Degree Programs, Faculty, and Students. Poultry science courses and degree programs offered by schools responding to the departmental survey are detailed in Table 2 . The number of faculty teaching poultry science courses in each responding department are detailed by academic rank in Table 3 . Table 4 details the academic level and gender of students enrolled in poultry science degree programs. Some schools offer 2-yr undergraduate programs in poultry science; other schools offer 4-yr programs. Results for both types of undergraduate degree programs are combined and reported as undergraduate in Tables 2, 3 , and 4. These numbers do not include students taking poultry science courses who are not enrolled in a formal degree program in poultry science.
Position Assignments and Experience. Figure 4 illustrates distributions of faculty position assignments in teaching, research, and extension. The average respondent had a greater research assignment than teaching assignment. At least one respondent had no actual teaching assignment but was teaching nonetheless. Half of the teaching assignments reported were between 20 to 40% teaching with a mean just above 30%. According to survey comments, assignments do not necessarily reflect the actual amount of effort or time spent on teaching.
Areas of expertise reported by faculty covered a wide range of poultry-related specialties. These are illustrated in Figure 5 , in order of response frequency, from high to low. Some areas of expertise are related to age groups and reflect changes in the poultry industry, such as the shift in entry-level positions from production to processing (Pardue, 1997) . It is not surprising that relatively new areas such as biotechnology are skewed to younger Other departments are food science, agriculture, and veterinary medicine. age groups. However, several of the apparent skewed distributions have sample sizes of n < 10 and should be interpreted with caution.
Levels of Use for IT and Software. Figures 6 and 7 detail the reported levels of use for various IT and software programs and are listed in the figures from high to low by the frequency of responses reporting current use. Use in this category was not limited to use in teaching but also included use for research, extension, and personal activities. Nonuse was divided into four categories: "don't know what it is," "never used it," "experimented with it," and "don't use it now." Seven technologies stand out as being the most widely used. Four of these are established technologies: white/ chalk boards, video cassette recorders, and slide and overhead projectors. The other three most widely used technologies are relatively new: computers, e-mail, and Internet browsers. This set of data is not separated by area of use (for example by teaching or research) and is consistent with reports in the literature that faculty in higher education are using new technologies in some areas, such as for research or personal use (Geoghegan, 1994; Adam and Wilson, 1996; Surry, 1997) .
The response set for nonuse is difficult to analyze, because the choices for nonuse apparently were not interpreted the same by all respondents. For example, some choices, such as "never used it" and "don't use it now," caused some confusion. If one had never used a technology, he or she would not be using it now. However, the two categories were intended to distinguish nonuse from past use.
It is apparent from survey comments and informal discussions with respondents that some were unwilling to admit unfamiliarity with an item. Some chose "don't use it now" or "experimented with it" instead of admitting they "don't know." Because of this confusion, the four categories designating nonuse cannot be reliably distinguished from each other.
IT Used in Poultry Science Education. Figures 8 and 9 detail instructional technologies and software currently used by survey respondents for teaching, research, extension, and personal activities. Technologies and software are ordered from high to low with regard to the number of respondents reporting use of the items for teaching.
As might be expected, traditional technologies and software are the most commonly used for teaching. White or chalk boards, overheads, and slide projectors are used by most respondents. These technologies are relatively inexpensive, easy to use, and require little time for maintenance or repairs.
Reported use of computer and Internet technology is higher than indicated recently in the literature for higher education in general (Geoghegan, 1994; Adam and Wilson, 1996; Surry, 1997) . Use of a personal computer for the development or delivery of instruction is about as popular as the traditional top three methods mentioned above; 6 of the top 10 technologies used in teaching represent some form of computer or Internet technology. The popularity of personal computers and the Internet is also reported in research, extension, and personal use, consistent with expectations from the literature.
Word processing, presentation, spreadsheet, and statistics programs were the most commonly used software for teaching and research. These results were expected for use in research but were higher than expected for use in teaching (Geoghegan, 1994; Adam and Wilson, 1996) . Extension users most often reported the use of word processing software, followed by multimedia authoring and programming languages.
Interest in Using IT. Figures 10 and 11 compare use of technologies and software for teaching with reported interest in use of the items for teaching. Interest was rated as none, some, or high.
Consistent with its high frequency of use, the technology reported by most faculty as having a high interest level was the personal computer. The next two technologies most frequently reported as high interest were Internet related: e-mail list and Internet browser. Most technologies were reported of some interest to about one-third of respondents; the highest reports of some interest were for the least-used technologies.
High levels of interest in software use were more consistent with actual use than was reported with technology items. The exception to this trend was the interest in statistical packages, which showed a much higher interest than reported use. As with technology, about one-third of respondents indicated some interest in most of the software programs.
Intent to use a technology is difficult to predict based on these responses, because they may reflect curiosity more than a real desire to use the items. There does seem to be concern in many survey comments that faculty do not wish to have their technology skills become outdated. Even comments that indicate lack of interest in adopting new technologies hint at some sense of what many feel Undergrad includes students in both 2-and 4-year undergraduate degree programs.
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Percentage "Totals" may add to >100 because some departments offer both undergraduate and graduate degree programs.
is inevitable: that computers and the Internet are too pervasive, both on and off-campus, to ignore. Pesti and Noles' (1984) study on computer use in poultry science curricula shows a great increase in the instructional use of computers and software over the past 16 yr. Most poultry science computer users surveyed in the 1983 study worked with mainframes, and there were numerous esoteric microcomputers used by the technically inclined. Software was generally used for the calculation of statistics or feed formula- tions and was often programmed by the enduser. The concept of multimedia was new. Today, few users use mainframe computers, and those surveyed showed very low interest in their use. Nearly all faculty report that they have access to and use a personal computer at work, and more than two-thirds use them at home. Most know what multimedia is, whether or not they use some form of it. The increase in use of personal computers does not appear to be due merely to a change in the interest levels of potential users. Interest in the use of computers in instruction was thought to be high in 1983, and these survey results indicate that interest levels have not changed (Figure 10) . What has changed is the general ease of use of personal computers and associated software, as well as the pervasiveness of computers throughout our culture.
Use of Personal Computers by Poultry Science Faculty. A comparison of this survey with
In 1983, use of computers among faculty was limited for several reasons, including a scarcity of software titles, limitations of the hardware, lack of standards for operating systems and storage formats, and a relatively steep learning curve required for software and computer use. Today, equipment and software are increasingly user-friendly and offer vastly improved compatibility, power, and features. The ease of learning in how to use IT appears to be an important factor in its adoption (Hogle et al., 2000) . As predicted by instructional technologists a decade ago (Gentry and Csete, 1991) , easier to use software and hardware appears to encourage the use of IT, at least among the faculty in this survey.
The experimentation and increasing acceptance of computer and Internet technologies by poultry science faculty is probably an example of what Rogers (1991) calls reciprocal interdependence: the idea that the usefulness of an interactive medium increases for all of the current users with each new adopter. Rogers predicts that the adoption of an innovation (such as personal computers) can experience rapid growth if a certain threshold of users is Undergraduate refers to students in both 2-and 4-year undergraduate degree programs. Graduate refers to students in graduate degree programs beyond the undergraduate degree.
reached. It appears from the increased use of computers and the Internet that this threshold of users is very close to being reached among poultry science faculty.
Current and Planned IT Projects. The IT project involvement reported by faculty is illustrated in Figure  12 . The level of participation in current or future IT-related projects was reported as "none," "participant," "coinvestigator," or "principal investigator." Some respondents reported more than one category of participation.
The number of participants in future IT projects appears to be decreasing slightly, although involvement as investigators and co-investigators on IT projects is increasing FIGURE 5. Areas of expertise reported by faculty and compared to age groups. slightly. This decrease may show a change from participation to investigation, or it may reflect that participants do not always know the intention of others to involve them in planned projects.
The IT-related projects in poultry science appear to be of two types: those that enhance the quality of classroom instruction and those that extend the reach of departments to students off campus. Faculty and departments reported a wide range of IT projects, including distribution of course materials and text references on CD; preparation of multimedia materials for courses in avian physiology, poultry nutrition, animal physiology, and functional anatomy; design of Web-based courses and supplemental materials; installation of teleconferencing equipment for teaching poultry courses; development of an on-line training module for international use; design of computerized programs for climate control in hatcheries; and design of computerized instruction and testing.
Many projects described by departments and faculty involved the preparation of materials specifically for distance learning, such as with teleconferencing efforts, or for a combination of distance and campus-based instruction, such as materials distributed on CD or Web sites. For example, one department created multimedia lectures for use in a classroom setting but took the extra step of placing the lectures on the Web for review prior to a lab exam. In previous years, review would have involved checkout of a slide carousel during limited hours of access prior to the exam. Both practices involved IT, but the multimedia lectures converted to Web pages made the material richer in content than was possible with the static slide review. Final exam grades in the multimedia-enhanced course showed a 6% improvement over the highest scores from the previous 5 yr (B. Howarth, 1998, 219 Poultry Science Building, The University of Georgia Athens, GA 30602-2772, personal communication). Course material on Web pages was more convenient and accessible to more students for a greater period of time. In Web page form, it also has the potential to be applied to future distance learning projects not yet defined.
Some of the motivation for development of distance learning materials by poultry science departments stems from their steady decline in numbers. Given that the number of poultry science departments have fallen from 17 to 8 over the past 20 yr (Beck, 1992; Pardue, 1997) , it is logical that many of the IT-related projects reported serve to extend the reach of those departments that still exist.
Summary. The survey found that poultry science faculty reported higher levels of use for some IT than was expected from recent reports in the literature for higher education in general. Traditional technologies (overhead and slide projectors and video cassette recorders) are widely used for instruction, but technologies related to computers and the Internet are almost as popular. Software is currently used by many faculty, especially word processing, presentation, and spreadsheet applications.
Reported use of IT among poultry science faculty appears to have two purposes: to enhance the quality of classroom instruction and to expand the reach of poultry science instruction. Distance education is a popular topic; many departments reported projects involving teleconferencing and the production of CD and Web-based materials.
